Design: Descriptive, retrospective case-control study.
Introduction
During pregnancy many women experience both anticipation and anxiety about the upcoming delivery, a normal feeling and process that may help the women to prepare themselves (1) .
Some women develop fear of childbirth (FOC) which may be a mild, moderate, severe or phobic fear (tocophobia) (2) . The more severe forms of FOC cause psychological suffering and have a negative influence on the women's everyday life. Studies show that the prevalence of FOC in pregnant women is 18-31 % (3, 4) , and the prevalence of severe FOC is 2-11 % (5-7). Women can describe different types of fear. Some examples are fear of intolerable pain, injury or death of the infant or the woman herself, being incapable of giving birth, tearing apart, and losing control of the situation during labor or the possible need of an instrumental delivery. Lack of trust in the obstetric personnel is also commonly expressed (1, (8) (9) (10) .
Secondary FOC occurs in parous women who experienced their prior delivery as a traumatic event, sometimes despite a normal delivery seen from a medical point of view (1, 2, 6, 9, 11, 12) .
Severe FOC has great negative impact on the affected woman. It may cause her to avoid pregnancy or choose a legal abortion although she longs for a child, because the thought of giving birth is overwhelming (2, 5) . It also seems to prolong the time to and causes fewer subsequent deliveries (9, 13) . FOC has also been shown to affect the delivery process, the expected child and the puerperium (14) (15) (16) (17) . Women with severe forms have a higher frequency of instrumental deliveries, emergency cesarean section (CS) and have a longer duration of labor (7, (15) (16) (17) (18) (19) .
In a previous study we found that after extended support as many as 50 % of the women with severe FOC who in early pregnancy wanted an elective CS finally had a vaginal delivery (20) .
Previous research has mainly focused on reasons for, characteristics of and possible treatment of FOC in general. Only a few studies have dealt with to what extent secondary FOC affects future reproduction. Therefore the primary aim of this study was to investigate differences in time to subsequent delivery and secondary to compare delivery outcome for women with a previous subjective traumatic delivery experience, i.e. a secondary FOC, compared to a reference group.
Material and Methods
This is a retrospective case-control study with prospectively collected data. The population from which the study sample was selected consisted of all pregnant parous women who Of all women referred from the ANC clinics to the special unit of psychosocial obstetrics at the Departments of Obstetrics and Gynecology for further treatment due to fear because of a prior subjective traumatic delivery experience, 608 women were diagnosed as having severe FOC according to DSM-IV criteria i.e. the American Psychiatric Associations diagnostic criteria for severe phobia. The diagnostic interviews were done either by a psychotherapist or an obstetrician at the special unit. Women who gave birth at other hospitals, moved out of the area or had a late spontaneous abortion were excluded. Finally, 356 women remained in the index group.
As a reference group we chose 634 women who gave birth on the same day as the index women at the two delivery wards. The only exclusion criteria were being a primipara and referral to the special unit of psychosocial obstetrics for FOC during this pregnancy.
Pregnancy and delivery data was obtained from the women's medical records. The variables extracted were age, body mass index (BMI), civil status, occupation, smoking, spontaneous abortion, legal abortion, parity (present pregnancy included), previous CS, previous obstetric complications (defined as any obstetric diagnosis other than normal delivery), time to subsequent delivery in years, mode of delivery, duration of active labor (defined as time from cervix dilated 4 cm to delivery).
Statistics
Secondary fear of childbirth All statistical analyzes were performed using IBM SPSS Version 19 (Armonk, NY, USA).
Statistical analyzes included Pearson's chi-squared test in order to estimate bivariate differences. ANOVA was used when a variable contained more than two levels. MannWhitney's U-test was used to compare median values on time to subsequent delivery and active labor since these variables were not normally distributed. Kaplan-Meier survival analysis was performed in order to investigate time between pregnancies between the two groups. In addition, logistic regression was performed with previous obstetric complications as dependent variables. Moreover, Cox regressions were performed with time between pregnancies and active labor as outcomes. For the latter analysis data was censored for emergency cesarean sections. The independent variables were FOC, age, BMI, civil status, occupation, smoking, parity, type of abortion and time to subsequent delivery. In all analyzes, a p-value of ≤ 0.05 was considered significant. For the statistical analyzes, the variables smoking, previous CS and previous obstetric complications were categorized as yes and no.
Duration of active labor was measured in minutes for calculation of median values and all elective CS were excluded.
The study was approved by the Regional Ethical Review Board in Linköping.
Results
As shown in Table 1 and Table 2 , there were differences between the two groups concerning age at present delivery, parity, previous CS and previous obstetric complications. No significant differences were found concerning BMI, civil status, occupation, smoking, spontaneous abortion or legal abortion. A logistic regression showed that women with secondary FOC had a 3.7 times higher probability of having had a previous obstetric complication, compared to women without FOC ( Table 2 ).
The analysis of time to subsequent delivery in years shows that there was a borderline difference in time to subsequent delivery between the two groups (p=0.049). A larger proportion of the women in the index group than in the reference group waited six years or more to subsequent delivery. The median waiting time in the two groups did not differ (median waiting time was 3 years in both groups). Figure 1 , displays the cumulative survival time within the two groups limiting the analysis to those who had waited 10 years or less. A significant difference between the two groups was detected (log rank chi 2 =5.91, p=0.015).
This was also verified in a Cox regression on time between pregnancies (measured in years), revealing that women with FOC have a higher hazard ratio of waiting time compared to women without FOC when adjusting for socio-demographic variables ( Table 2 ).
As shown in Table 3 , there was a difference in mode of delivery between the two groups.
Elective and emergency CS occurred more frequently in the index group. There was also a difference between the two groups concerning duration of active labor (all elective CS excluded), defined as time from cervix dilated 4 cm to delivery. Women in the index group had a longer duration than women in the reference group. Women with secondary FOC had a 5.2 times higher probability of having a CS than the reference group. Women with secondary FOC had a higher hazard ratio for prolonged duration of active labor than women with FOC (p=0.002), when adjusting for socio-demographic variables..
Discussion
We found that women with secondary FOC after a previous traumatic delivery experience had a longer time interval to subsequent delivery and were more often delivered with CS. Women with a secondary FOC also had a longer duration of the active phase of labor than women without FOC.
The fact that women with secondary FOC had a longer interval to subsequent delivery has been studied during the 1990s with similar findings (9,13). The present study showed a difference in mode of delivery between the two groups, since CS was 5.2 times more frequent in the index group. When considering our results it is important to note that 30.6 % of the index group had had a previous CS, compared to 12.9 % in the reference group. This may have affected the rate of CS since a previous CS may constitute a higher risk for repeated surgical delivery (7). Also, the counseling for the woman with a secondary FOC might have led to a decision for a planned CS. The reason might in those cases be both medical and psychological.
We also found that women with secondary FOC had on average a longer duration of active labor than women without FOC, when excluding all elective CS and holding all other factors constant. A suggested mechanism behind prolonged labor in women with FOC is the elevated levels of plasma adrenalin, which might inhibit uterine contractions (18, 21) . This is supported by a study from 1999, which showed that the first stage of labor was on average 101 minutes longer and the second stage on average 15 minutes longer in women with FOC (9) . Also, in a recent study by Adams et al. it was found that women with symptoms of FOC measured with a psychometric instrument, W-DEQ, during pregnancy, had a longer duration of labor (22) .
This study included only parous women and is therefore comparable with the present one.
Other studies have shown results that point in the opposite direction. A study from 1997
showed that women with FOC had shorter duration of labor than a reference group, regardless of parity (20) . The authors pointed out a possible link to a greater proportion of the index women having had an induced labor, which could have resulted in a more active management of labor and more psychological support. Besides, the index group was smaller than the present one, with only 57 women compared to 356 in our study. A study from 1998, including both primiparous and parous women, could not show that FOC prolonged the duration of labor (17) . Here the index group consisted of 88 women.
A strength of this study was a relatively large, sample with a reference group approximately twice the size of the index group. Also, the reference group was similar to the index group concerning background factors. In addition, the material consisted of women from two cities of different sizes, one urban and one rural with different kinds of hospitals, which further strengthens the study. Since a difference in the prevalence of FOC has been shown between urban and rural areas (10) In conclusion, secondary FOC was found to prolong the time to subsequent delivery, the active phase of labor itself and increase the risk for cesarean section. We conclude that maximal effort is necessary to avoid traumatic delivery experiences during the first delivery.
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